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A special type of particle scattering colorant orientation effect is especially useful for 

vanishing An embodiments. In such embodiments it is usually preferred that the particle 

scattering colorants and matrix materials are isotropic in optical properties. However, in order to 

obtain novel angle-dependent coloration effects, one can preferentially orient plate-like particles 

of an anisotropic particle scattering colorant in polymer films so that an optic axis of the particles 

is normal to the film plane. Such particles and polymer matrix are chosen so that the ordinary 

refractive index (no) of the particles equals that of the matrix at a wavelength in the visible. 

Hence, a film article will appear highly colored when light perpendicular to the film plane is 

transmitted through the film. However, light that is similarly viewed that is inclined to the film 

plane will be scattered at all wavelengths so the article will appear either uncolored or less 

intensely colored. In such embodiments the particle scattering colorant is chosen to be one that 

has the optic axis perpendicular to the particle plate plane, which is the case for many materials 

having either hexagonal, trigonal, or tetragonal symmetry. Preferential orientation of the plane 

of the plate-like particles parallel to the film plane can be obtained by various conventional 

processes, such as film rolling processes, film formation by solution deposition processes, and 

biaxial stretching processes. Note that such plate-like particle scattering colorants are quite 

different from the plate interference colorants of the prior art. For these prior art colorants, no 

match of refractive indices of matrix and particle is required, and, in fact, large refractive index 

differences between the particles and the matrix throughout the visible can increase the coloration 

effect. 
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